Meningitis is a common central nervous system (CNS) complication of the mumps, a viral infection, but encephalitis and meningoencephalitis are less common in mumps. We describe magnetic resonance imaging findings of acute mumps meningoencephalitis in a 32-year-old male who showed bilateral hippocampal lesions without preceding parotitis. Although it is rare, hippocampal involvement should be considered a CNS complication of mumps infection.
INTRODUCTION
Mumps, also known as epidemic parotitis, is a viral disease caused by the mumps virus. The virus usually causes parotitis but sometimes results in central nervous system (CNS) complications such as acute aseptic meningitis or acute or chronic encephalitis. CNS involvement has been reported to occur in up to 65% of cases of mumps (1, 2) , and meningitis accounts for a major proportion of CNS complications (1) . The development of encephalitis is rare (3), with a reported incidence of 1 per 6000 mumps cases. However, encephalitis has a much graver prognosis
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Ah Reum Woo, MD 1 than meningitis (1, 2) , with mortality rates ranging from 2.3% to 22% and long-term morbidity ranges of from 24% to 33% (1) . Here, we describe an adult case of acute mumps meningoencephalitis that manifested as seizure and impaired consciousness with neuroimaging findings of bilateral hippocampal encephalitis and meningitis. The patient had no preceding clinical symptoms of acute parotitis, which made an early diagnosis of mumps difficult.
CASE REPORT
Institutional Review Board approval was obtained, and the requirement for informed consent was waived due to the retrospective nature of this case report. A 32-year-old man was brought to the emergency room of our hospital with sudden-onset generalized seizures, which developed suddenly and stopped spontaneously after about three minutes without the administration of anticonvulsants; post-ictal stuporous mentality followed. The patient had suffered from headaches and fever and a sensation of chills for six days prior to his hospital visit. He had no medical history of note and was admitted to our neurology department.
Neurologic examination at admission revealed impaired weighted and diffusion-weighted brain MRI images revealed increased signal intensity areas in the bilateral hippocampi, and postcontrast T1-weighted images revealed diffuse leptomeningeal enhancement but no contrast enhancement of the bilateral hippocampal lesions (Fig. 1) . On admission day 10, the patient became afebrile and alert, although intermittent seizure attacks persisted. Follow-up serology testing showed that his mumps IgM was negative (titer, 0.49), which suggested treatment response, but that IgG remained equivocal (titer, 0.83). The patient's brain MRI on admission day 20 showed improvement of the bilateral hippocampal lesions and the disappearance of meningeal enhancement (Fig. 2) , and subsequently, his clinical condition improved steadily. Complete recovery of neurologic symptoms was noted on admission day 36, and the patient was discharged.
DISCUSSION
Herein, we report a unique case of mumps meningoencephalitis in an adult that involved the bilateral hippocampi without preceding parotitis. Bilateral hippocampal encephalitis and meningitis were observed by brain MRI, and mumps was diagnosed based on elevated mumps-specific IgM serum titers. We consider that this case was a pure form of mumps meningoencephalitis, which is an extremely uncommon form of mumps. Fortunately, the patient's neurologic symptoms fully abated, and follow-up serologic testing revealed negative conversion of mumpsspecific serum IgM, which suggested a treatment response.
Symptoms of mumps are generally mild-moderately elevated body temperature and parotid swelling (1). However, serious complications such as orchitis, pancreatitis, meningitis, and encephalitis occasionally occur (1) . At most 10% of all patients with mumps parotitis develop clinical meningitis (4, 5) , which may develop without parotid gland swelling, as occurred in the present case. Mumps encephalitis is uncommon in adults (3), but when it is encountered, impaired consciousness, seizures, and psychological symptoms are often observed; in such cases, serological diagnosis or virus isolation is required for differential diagnosis. Furthermore, mumps may be kjronline.org infrequently complicated by acute encephalitis, which is generally mild and shows no focal signs of meningeal irritation (3). Two pathological mechanisms have been proposed for mumps encephalitis (2, 6) . The first, primary mumps meningoencephalitis, involves direct invasion of the CNS by the virus and is associated with the appearance of encephalitis during the early disease stage. Furthermore, autopsy findings of diffuse edema, perivascular cuffing, cytolysis, and satellitosis without evidence of demyelination have been ascribed to primary mumps meningoencephalitis (6) . The second type results from immune-mediated demyelination, which occurs on average 10 days after disease onset. Acute disseminated encephalomyelitis (ADEM) and clinically mild encephalitis with reversible splenial lesions are included in this type (6) . We consider that the meningoencephalitis in our case was caused by direct viral invasion rather than an autoimmune process because neurological abnormalities occurred on day six after disease onset and no white matter abnormalities were visualized on MRI. However, direct viral infiltration of the CNS was not confirmed by mumps virus mRNA reverse transcription polymerase chain reaction (RT-PCR).
Focal CNS involvement is less common in mumps than is meningitis. In the English literature, mumps encephalitis affects the brainstem, basal ganglia, splenium of the corpus callosum, and white matter, and it is considered a form of ADEM (1-10); however, bilateral hippocampal lesions resulting from mumps viral infection have not been previously reported. Other pathogens that should be included in the differential diagnosis of bilateral hippocampal lesions include herpes simplex virus, EbsteinBarr virus, and Cytomegalovirus. In the case described here, these pathogens were ruled out by CSF findings. Focal cerebral edema secondary to persistent temporal lobe seizures might be considered imaging findings in our case, but clinical course and serological evidence of apparent mumps infection strongly suggested that the patient's condition resulted from the mumps. Notably, no established effective therapy is available for mumps encephalitis (2), although vaccination provides useful prophylaxis (2). We could not establish a vaccination history for our patient.
Early accurate diagnosis is important, but in the present case, mumps infection was not easily detected. In its early stage, mumps meningoencephalitis may clinically mimic other acute brain disorders such as pyogenic brain abscess, acute multiple sclerosis, tuberculous meningitis, or drug intoxication (1), and radiologic findings are either normal or nonspecific. In our patient, clinical symptoms or signs (such as parotid swelling) that readily suggest mumps infection were absent. Mumps meningitis occurs in the absence of salivary gland involvement in up to 50% of cases, and it can precede salivary symptoms or occur after the appearance of parotitis (5) . According to studies published in the 1950s and 1960s, the incidence of meningoencephalitis without salivary gland involvement was 43-49% in epidemic mumps regions (10) . One case report does describe brain stem involvement on a brain MRI in an adult case of mumps encephalitis without salivary gland involvement (2) . The rate of mumps viral infection has been greatly decreased by vaccination, and as a result, clinical suspicion of mumps meningoencephalitis is difficult, especially when there is no salivary gland involvement.
Our patient only had symptoms of CNS infection and abnormal neuroimaging findings, and it was immunoassays of serum that led to a diagnosis of acute mumps infection. Although brain parenchymal involvement in the mumps is extremely rare, symmetric hippocampal lesions could be considered when other pathogens of CNS infection are not evident on laboratory examination.
We here described unique neuroimaging findings of mumps meningoencephalitis that affected the bilateral hippocampi. Although it is rare, mumps meningoencephalitis should be considered in the differential diagnosis of bilateral hippocampal lesions and in the presence of evidence of an infectious CNS disorder.
